33 Alayli-Goebbels AF, Evers SM, Alexeeva D, et al Background: As life expectancy has increased overall, health-related quality of life is now more important than ever. This is especially relevant in countries such as South Korea that are concerned about unmet healthcare needs and health-related quality of life (HRQoL). Thus, we investigated the relationship between unmet healthcare needs and HRQoL in the general population. Methods: We used data from the 2011 to 2013 Korea Health Panel Survey, which included data from 8150 baseline participants of 19 years of age or older. We measured HRQoL using the EQ-5D and EQ-VAS indices. In addition, we used generalized estimating equations to perform a longitudinal regression analysis. Results: Approximately 13.1% of the participants (n = 1068) experienced unmet healthcare needs. Individuals with unmet healthcare needs due to economic hardship tended to have lower values than those without unmet healthcare needs for EQ-5D and EQ-VAS indices (EQ-5D: -2.688, P < 0.0001; EQ-VAS: -5.256, P < 0.0001). Additionally, when stratified by gender, both male and female subjects who had unmet healthcare needs and low economic status had a drastic decrease in HRQoL regardless of the reasons for their unmet healthcare needs. Conclusions: Unmet healthcare needs influences HRQoL, which was more pronounced in economically vulnerable groups. Thus, interventions to address HRQoL problems should focus on implementing a guarantee of healthcare services for economically vulnerable groups.
Introduction
T he importance of life satisfaction in the public health field has become more prominent; we are living in a 'homo hundred' era, meaning that humans are now living up to 100 years of age. As life expectancy increases, health-related quality of life (HRQoL) has become an important focus for researchers and policy-makers. 1 Notably, this concept is especially relevant in countries such as South Korea that have concerns about health-related satisfaction. In Korea, subjective health satisfaction was lowest among the Organization for Economic Cooperation and Development (OECD) countries. According to the OECD report, the proportion of Korean adults who deemed their health condition as good or better than good dropped from 44.8% in 2009 to 35.1% in 2013, which was about half of the OECD average of 69.2%. 2 It is indicated that Korean population faces a lower HRQoL. Hence, it is necessary to approach health-related life satisfaction issues in terms of promotion and identification of the factors that influence HRQoL in Korea.
HRQoL has been studied as an outcome in a variety of populations and settings. 3 Previous studies performed to clarify the factors affecting HRQoL have generally considered relevant physical function (overall physical health, physical functioning, pain, and fatigue) and disease-specific conditions (e.g., cancer, chronic disease). [4] [5] [6] [7] [8] Furthermore, socio-economic status has been identified as a significant factor affecting HRQoL. 9 Meanwhile, it is necessary to view HRQoL in terms of diverse perspective because HRQoL is a multi-dimensional concept that includes complex domains related to physical, mental, emotional and social functioning. 10, 11 In particular, considering that few studies reported that unmet health care needs impacts HRQoL [12] [13] [14] and that unmet healthcare needs issues had become a growing concern to public health in Korea, 15, 16 we focused on HRQoL related to unmet healthcare needs.
Of course, previous studies on HRQoL related to unmet healthcare needs exist. However, those studies have been performed in United States of America, and have been carried out for specific population including specific-disease patient, or specificage population. 17, 18 These studies do not provide information about the general population. Considering that this topic is a relatively new concept in Asia, 13 and that design for general population may be critical to a better understanding of how unmet needs are best addressed, 19 it is necessary to design effective strategies to manage HRQoL and address unmet healthcare needs among the general population. Thus, the present study used longitudinal data and analysed the effects of unmet healthcare needs on HRQoL in the general population. In addition, we examined the relationship between unmet healthcare needs and HRQoL by household income.
Methods

Study population
We used raw data from the Korean Health Panel Study (KHPS) conducted in 2008 and 2013. The KHPS is a panel survey conducted annually by the Korean Institute for Health and social Affairs in conjunction with the National Health Insurance service on a nationally representative sample of South Korean household. Households are selected using a stratified multistage probability sampling design in order to select nationwide subjects. The KHPS comprised three parts-household, individual, and case-based sections-all of which were performed by trained medical staff through a computer assisted personal interviewing. The household survey included questions about general characteristics, living expenses, pharmaceutical product purchases, and private health insurance with associated premiums. The individual survey considered the demographic characteristics of the subjects. The case-based survey was designed only for individuals with chronic diseases and those receiving inpatient treatment, outpatient treatment, or emergency-service utilization. We used data from all three surveys.
The KHPS started in 2008, but the unmet healthcare needs were measured continuously in 2011 and were maintained thereafter. Thus, we used data from the KHPS between 2011 and 2013. Our sample was restricted to individuals aged 19 years or older. To analyse only newly onset unmet healthcare needs, we excluded respondents who responded that they experienced unmet healthcare needs in 2011. Of the 17 035 participants in 2011, individuals with unmet healthcare needs and without follow-up in 2012 were not included in the analysis; 3082 participants were excluded. Then, 13953 subjects were followed up in 2012. The current study included the 2012 and 2013 survey for analysis. Of the 13 953 subjects in 2012, after excluding subjects with any missing values or without follow-up in 2013, a total of 8150 subjects remained in this study. Thus, the baseline included 8150 individuals with a 2-year follow-up (Supplementary figure S1) .
We used only public data from the KHPS, which did not include any personal identification; the survey conformed to local laws and the Declaration of Helsinki. The data were provided by the Korea Institute for Health and Social Affairs with permission to use and analyse.
Measures
Health-related quality of life
We measured HRQoL using the EQ-5D-3 L and EQ-VAS indices. The EQ-5D is an index of five dimensions of HRQoL: mobility, selfcare, usual activities, pain/discomfort, and anxiety/depression. The Korean version of the EQ-5D has been developed and its reliability and validity has already been proven. 20 We analysed the EQ-5D index after using a weight-scoring system according to the Centers for Disease Control and Prevention Guidelines. 21 A previous study has shown that this EQ-5D value set should be given preference for use with the South Korean population. If the mobility level was 2, 'M2' was defined as 1; otherwise, 'M2' was defined as 0. Similarly, if the self-care level was 3, 'SC3' was defined 1; otherwise, 'SC3' was 0. If all EQ-5D indices scored 1, the weighted score became 1.
The EQ-VAS is a self-rated health questionnaire presented as a vertical visual 'thermometer' with endpoints of 100 (best imaginable HRQoL) and 0 (worst imaginable HRQoL). Thus, higher scores corresponded to a higher HRQoL.
To compare the two indicators (EQ-5D and EQ-VAS), the EQ-5D index was multiplied by 100 before the data were analysed.
Unmet healthcare needs
All participants were asked the self-reported question: 'Have you ever experienced any difficulties in visiting a hospital when you needed to see a doctor over the last 12 months?' Responses were rated on a 2-point scale: yes, or no. The participants who reported 'yes' were defined as individuals with unmet healthcare needs during the last 12 months.
Reasons for unmet healthcare needs
The participants who replied 'yes' reported the reasons for their unmet healthcare needs. Responses included: (1) economic hardship, (2) lack of accessible transportation, (3) physical disabilities, (4) problems finding childcare, (5) mild symptoms, (6) lack of information about hospitals, (7) lack of time, (8) difficulties getting appointments at hospitals, (9) no general practitioner and (10) other reasons. Considering the proportions of responses after performing a literature review, the responses were grouped into three categories: 'Economic hardship' (economic hardship), 'Scheduling conflict' (lack of available time) and 'Other reasons' (inaccessible transportation, physical disabilities, lack of childcare, mild symptoms, lack of information about hospitals, difficulties in getting appointments at hospitals, no general practitioner and other reasons).
Covariates
We included age, sex, education level, economic activity, family constitution, number of chronic diseases, disability, equalized household income, perceived health status, health insurance type, depressive mood and survey year as covariates. Age was categorized into six groups. Economic activity was classified as 'employed' or 'unemployed.' Household composition was classified as 'living alone,' 'couple,' 'couple with children' or 'more.' Disability was assessed by the following question: 'Do you have a disability?' This variable was categorized as 'yes' or 'no.' As income was a householdlevel variable, we calculated equalized household income by taking the square root of the number of household members. Depressive mood was assessed by the following question: 'Did you feel sad or depressed for 2 weeks or more during in this year?' This variable was categorized as 'yes' or 'no.'
Statistical analysis
T-tests were used to examine the study population's general baseline characteristics, and an analysis of variance was used to compare the mean AE SD of HRQoL scores by demographic characteristics. We evaluated the relationship between unmet healthcare needs and HRQoL using a generalized estimating equation (GEE) model that was an extension of the quasi-likelihood approach used to analyse longitudinal correlated data. 23 The GEE model was used for analyzing longitudinal data, as it accounted for time variation and correlations between repeated measurements. All independent variables were adjusted. Finally, a subgroup analysis was performed to evaluate a possible association between unmet healthcare needs and HRQoL stratified by equalized household income. In addition, a subgroup analysis for HRQoL by sex also was performed. Statistical analyses were performed using the GENMOD procedure from SAS 9.4 (SAS Institute, Cary, North Carolina, USA). P-values were two-sided and significant for P < 0.05.
Results
In our study, 8150 participants were included to assess the association between unmet healthcare needs and HRQoL. Table 1 shows the baseline characteristics of the study population. Among the 8150 participants, 13.1% experienced unmet healthcare needs. Regarding the reasons for unmet healthcare needs, the proportions according to reason had not specially difference among the reasons (4.5% due to economic hardship, 4.2% due to scheduling conflict, and 4.4% for other reasons). ANOVA results revealed that the average EQ-5D scores were lower for individuals who had experienced unmet healthcare needs than for individuals who had not experienced unmet healthcare needs. Similar trends were demonstrated for EQ-VAS scores. Table 2 shows the association between unmet healthcare needs and HRQoL while adjusting for confounding variables. According to the reasons for unmet healthcare needs, EQ-5D values decreased in the following order: economic hardship (-2.688) > other reasons (-2.675) > scheduling conflict (-0.733). Economic hardship also was the main reason for reduced HRQoL based on the EQ-VAS (economic hardship: -5.256, scheduling conflict: -3.363, other reasons: -1.907). When examined in detail, the relationship between unmet healthcare needs and HRQoL in the !70-year-old group tended to have lower values than the younger group for both indices (EQ-5D: -3.195, P < 0.0001; EQ-VAS: -1.844, P = 0.0065).
Regarding equalized household income, those with a low-income status tended to have lower values than those with mid-to high-income status for both indices (EQ-5D: -0.655, P = 0.0025; EQ-VAS: -2.293, P < 0.0001). The subgroup analysis results are shown in figure 1 and 2 . Additionally, when stratified by gender, both male (figure 1) and female (figure 2) subjects with unmet healthcare needs and low economic status exhibited a drastic decrease in HRQoL regardless of the reasons for unmet healthcare needs. Participants with unmet healthcare needs due to economic hardship in the low-income group displayed reduced HRQoL for both indices (male EQ-5D: -2.929, P = 0.0122; male EQ-VAS: -3.803, P = 0.0074; female EQ-5D: -2.942, P = 0.0002; female EQ-VAS: -6.167, P < 0.0001), and a reduced HRQoL also appeared for those in the low-income group with unmet healthcare needs due to scheduling conflict or other reasons.
Discussion
Despite efforts to achieve equity in health, basic health needs of the public remain a concern for public health. 24, 25 In South Korea, many barriers to healthcare utilization exist, such as high out-of-pocket Adjusted for age, sex, education level, economic status, family composition, number of chronic disease, disability, equalized household income, perceived health status, health insurance type, depressive mood and survey year.
healthcare fees, a high percentage of households with catastrophic medical costs, 26 and low medical spending financed by the public sector; 27 this is despite the fact that South Korea has universal health coverage. Not surprisingly, the prevalence of unmet healthcare needs has continued to increase over the last 10 years (17% in 2005-20.3% in 2010). 28 Considering that these issues remain a concern and that healthcare service use as required is important for overall physical, social, and mental health status, it is necessary to design effective strategies to prevent and manage reduced HRQoL and unmet healthcare needs.
Consistent with previous studies on HRQoL, demographics such as gender, age, education level, income, socioeconomic status and health-related status (chronic disease, disability and health status perception) were statistically associated with the reduced HRQoL scores. [29] [30] [31] Our findings in the multivariate analysis confirmed these results. Notably, we found that the experience of unmet healthcare needs was significantly associated with reduced HRQoL in the general population after multivariable adjustment. In addition, our findings further suggested that the experience of unmet healthcare needs led to reduced HRQoL regardless of the reasons for unmet healthcare. Although we do not know of any empirical research examining the relationship between unmet healthcare needs and HRQoL, one report suggested that poor psychological well-being in adults was associated with unmet healthcare needs. 32 Based on our results and those from previous studies, we were able to confirm that utilization of healthcare services as required is important for overall health status including HRQoL. 33 Furthermore, we suggest that HRQoL promotion programs and strategies should focus on supporting populations that experience unmet healthcare needs.
Our findings from the subgroup analysis indicated that the experience of unmet healthcare needs in accordance with economic level was strongly associated with reduced HRQoL in the general population; this result emphasizes that utilization of healthcare services as required is important to economically vulnerable groups. Thus, our findings further suggest that interventions that aim to address HRQoL-related problems, particularly for economically vulnerable groups, are needed to achieve equity in healthcare.
South Korea in particular has problems with attaining equity in healthcare. Although Korea has universal health insurance coverage, public healthcare coverage is very low. The proportion of total medical spending financed by the public sector is only 56% and is the fourth lowest among OECD countries (Chile = 46%; USA = 48%; Mexico = 51%; OECD average = 73%). Additionally, the proportion of total medical spending financed by out-of-pocket-payments is quite high (Korea = 37%; OECD average = 19%). 34 Low healthcare coverage can still be a barrier to medical services utilization and can lead to disparity in healthcare and HRQoL among low-income and vulnerable groups. Consequently, we suggest that achieving equity in healthcare is important for overall public health including HRQoL. Countries with low healthcare coverage should attempt to reduce the barriers within the healthcare system and strengthen healthcare coverage to achieve equity in healthcare and, in turn, to improve HRQoL. These efforts should focus on the guarantee of healthcare services for economically vulnerable groups.
This study had several strengths compared to previous studies. First, we used a large, nationally representative sample of individuals and longitudinal data. Second, to the best of our knowledge, our study was the first to report the relationship between unmet healthcare needs and HRQoL. Finally, we focused on those with experiences of unmet healthcare needs and monitored the change in HRQoL.
Our study also had several limitations. First, a limitation of the present study was the relatively short follow-up periods due to limitation of data. It is possible that we overestimated the relationship between unmet healthcare needs and HRQoL. Therefore, further studies on this topic are needed using long follow-up periods. Second, the causal relationships between the independent variables and the dependent variable (HRQoL) were tested in only one direction; thus, the results could reflect reverse causality. Therefore, we could not determine whether the decrease in HRQoL caused individuals to experience unmet healthcare needs or whether there was another explanation for our results.
In conclusion, unmet healthcare needs were found to have an effect on HRQoL. The HRQoL of the economically vulnerable group with unmet healthcare needs was significantly worse than that of other groups. Our findings suggest that unmet healthcare needs are important for HRQoL and that policies for improving HRQoL should focus on economically vulnerable groups with unmet healthcare needs.
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Key points
13.1% of the participants reported that they had failed to have a health service use despite the need (economic hardship: 4.5%; scheduling conflict: 4.2%; other reasons: 4.4%). We found that experience of unmet healthcare needs was associated with health-related quality of life regardless of the reasons for unmet healthcare needs, which was more pronounced in economically vulnerable groups. Findings from this study suggest that the public health specialists should focus on the guarantee of healthcare services in the lowest economic strata to ensure that they are not living in health inequality.
